This study further expand previous research by assessing the heterogeneous impacts of financial leverage on corporate performance using a sample of 323 non-financial publicly traded companies in Taiwan. In view of the controversial empirical findings in the literature and the restrictions of the least squares regressions, we adopt the method of quantile regression (QR) and report a robust and significant negative relation between leverage and corporate performance among, and only among, the less profitable firms. This new finding, which the conditional mean-focused regressions (OLS) do not capture, suggests that while corporate executive manager still exerts influences on the performance of these firms, the relationship parameter changes across quantiles of the distribution of performance variables.
Introduction
Ever since Modigliani and Miller (1958) , proposing that capital structure of corporate is irrelevant to firm value, the topic of capital structure has been investigated extensively. Nevertheless, Jensen and Meckling (1976) struggle this point and debate that the effect of financial leverage in firm's capital structure has an influence on managers' financial decisions and that these decisions in proper order affect the corporate performance.
The topic of the effect of financial leverage on corporate performance has been quite disputed and related in the corporate finance literature. Existing empirical studies have reported ambiguous results on this issue. For example, Jensen and Meckling (1976) , Myers (1977) , Balakrishnan and Fox (1993) , Pushner (1995) , Kinsman and Newman (1999) , Majumdar and Chhibber (1999) , Gleason et al. (2000) and Simerly and Li (2000) find negative correlations between leverage and corporate performance. But Spence (1985) , Jensen (1986) , Lubatkin and Chatterjee (1994) , Nickell et al. (1997) , Nickell and Nicolitsas (1999) and Ghosh et al. (2000) find a positive correlation. Moreover, some researchers like Harris and Raviv (1991) and Ghosh (1992) argue that there might be a mixed relation and often contradictory discoveries between leverage and corporate performances.
Yet another recent publications (Weill 2008 ) (González 2013) both report that this relationship varies across countries.
A survey of the empirical literature on this debate shows the lack of consensus on the link between leverage and corporate performance. None of these references used quantile regression analysis to account for different impacts for different quantiles of the performance distribution.
We want to know if Taiwanese firm's leverage is effective in boosting corporate performance for a sample of large Taiwanese companies and particularly, to determine if this relationship differs across different levels of corporate performance.
We show that this ambiguity is largely due to the inappropriate least squares method employed in the literature. Our initial descriptive statistics show that the empirical distribution of the corporate performance measure (ROE) is slightly skewed to the right, meaning that it has a long right tail. This corporate performance measure (ROE) not only in the skewness but also in the kurtosis both indicate that it departure from normality.
These findings suggest that the use of least squares to estimate the conditional performance functions are likely to yield coefficient estimates that are not representative of the overall performance distribution (Li et al. 2009 ).
The contribution of this study is to employ the conditional quantile regression estimator method for the investigation of the impact of financial leverage on corporate performance. For the purpose of realizing the heterogeneous effect of financial leverage between firms at different parts of the distribution of performance variables, quantile regression is appropriate as a result of it allows us to check the covariate effects at different points of the performance variables. Instead of focusing on a single measure of the central tendency of the performance distribution, we evaluate the relative importance of explanatory variables at different points of the performance distribution (For example, for more profitable and for less profitable firms separately).
We estimate conditional quantile regression models based on balanced panel dataset of 323 Taiwanese publicly traded companies over the period of 2008-2012, this paper examines the effect of leverage on corporate performance among firms with different levels of corporate performance.
Our main findings about the relation between financial leverage and the corporate performance of publicly traded companies are: (i) ROE as a measure of corporate performance: an insignificant relation among the more profitable firms, and a significantly negative relation among the less profitable firms. Further, the significantly negative relationship exists for firms belong to Chemical & Biotech industry and Textiles industry.
(ii) Moreover, the significantly negative relationship is robust to alternative measure of financial leverage. (iii) Financial leverage has a lagged effect on corporate performance. (iv)However, regardless of either ROA or EPS as a measure of corporate performance: a significantly positive relation exists in the median quantile of ROA performance distribution or in the right-hand side quantiles of the EPS performance distribution.
The structure of the paper is as follows. Section 2 presents the theoretical background of the relationship between leverage and corporate performance. In Section 3, we present the methodology and variables used in this study. Section 4 describes the data and the collected sample. Section 5 develops the empirical results. In Section 6, we show the robustness tests. Finally, we provide some concluding remarks in Section 7.
Theoretical background
Whether debt financing boosts or hurts corporate performance is an empirical issue.
Overall, there is no generally agreed relationship between leverage and corporate performance remaining an unresolved puzzle. The researches on the link between financial leverage and corporate performance could be categorized in three classifications. The first one to refer to mainly according to information asymmetries and signalling. Debt is a conceivable signal of the quality of firms and good quality firms are more tending to issue debt (Ross 1977) . Therefore, this theory suggests that the highest performing firms, those having the more profitable investments, acquire more debt: Consequently, a positive relationship should exist between financial leverage and corporate performance. The second one to note that debt financing increases the burden on managers to act, as a result of it lower the moral hazard behavior by decreasing free cash flow at the disposal of managers (Jensen 1986) . Accordingly, the firms with the higher leverage may better their performance (i.e., a positive relationship should occur between financial leverage and corporate performance). The third one to watch out for a higher leverage implies higher agency costs 2 owing to the disparate interests between shareholders and debt holders which enhance the total cost of the company, so that leverage may be negatively linked to performance (Jensen and Meckling 1976) (Myers 1977) . Therefore, previous documents provide contrary contentions on the relationship between financial leverage and corporate performance.
Research Method
Most of the empirical literature to date has focused on the conditional mean of the dependent variable, corporate performance. The general popular method, the traditional ordinary least squares (OLS) regression only enables researchers to approximate the conditional mean at the center of the distribution. Such regression can only give an incomplete description of a conditional distribution (Mosteller and Tukey 1977) . Koenker and Bassett (1978) proposed quantile regression (QR) that provides estimates of the linear relationship between the independent variables (regressors) and a specified quantile of the dependent variable. QR method estimates the effect of explanatory variables on the dependent variables at different points of the dependent variable's conditional distribution, and thus is capable of detecting the variation in the sensitivity of a firm's performance to the financial leverage across the major quantiles of its performance distribution. Furthermore, two additional features of qunatile regression fit our data better than traditional OLS estimator.
First, the classical properties of efficiency and minimum variance of the OLS estimator are obtained under the restrictive assumption of independently, identically and normally distributed error terms. When the distribution of errors deviates from normality, the quantile regression estimator may be more efficient than the OLS(Buchinsky 1998). Second, because the quantile regression estimator is derived by minimizing a weighted sum of absolute deviations, the parameter estimates are less sensitive to outliers and long tails in the data distribution. This makes the quantile regression estimator relatively robust to heteroskedasticity of the residuals.
For a more detailed analysis of quantile regression see Koenker and Hallock (2001) .
This paper employs the QR approach to examine the effect of leverage on corporate performance. The OLS results are also reported for comparison purposes.
In terms of Buchinsky (1998) , the quantile regression model is:
be a sample from some population where i y is the dependent variable, i x is a (K×1) vector of regressors, θ β is an unknown (K×1) vector of regression parameters to be estimated and is associated with the th θ percentile, and i u θ is an unknown error term. Assuming that theθ th quantile of the conditional distribution of i y is linear in i x , we can write the conditional quantile regression model as follows: 
Where it y is the dependent variable at quantile
In this paper, we employ the bootstrap method interpreted in Buchinsky (1995) to obtain estimates of the standard errors for the coefficients in quantile regression. This method is robust to relatively small samples and more importantly, it is valid under many forms of heterogeneity (Buchinsky 1995) To control for the relationship between leverage and corporate performance, we also add other variables, such as the the log of Total Sales(SIZE), the ratio of operating expenses for Research and Development to Net Sales(RD), the ratio between the Fixed Asset and Total Assets(AT), the ratio of Total Inventories to Total Assets(INVENTORY) and the Real Gross Profit Growth Rate(RGPGR). We also add annual dummies for the sake of accounting for changes in the macroeconomics environment with influence in the corporate performance within Taiwanese firms. Table 2 summarizes the definitions of the dependent and independent variables in this study. In the following tables we present the main description of variables. First, we present descriptive statistics (Table 3) , and then we present correlations among variables (Table 4) .
It is worth keeping an eye on that correlations between the dependent and independent variables are not high.
There are also no high correlations within explanatory variables, which, according to Aivazian et al (2005) , does not indicate problems of multicollinearity.
Sample selection
The academic community is arrested to Taiwan's stock market due to its particular characteristics. Using a sample of Taiwanese publicly traded companies in the Taiwan Economic Journal (TEJ) database from 2008 to 2012, this paper examines the effects of leverage on corporate performance among firms with different levels of corporate performance. Using this database, we study a panel data of firms from 2008 to 2012. To avoid selection issues, we studied a balanced panel of 323 firms that has no missing data over the five consecutive years. The final sample consists of 323 firms over the sample period, that is, a total of 1615 firm-year observations of annual financial data. Financial firms are excluded from the study because liabilities and capital structures of firms in the financial sector are fundamentally different from those of non-financial firms. Table 1 shows the classification of 19 industries in the sample. Following the usual practices in the literature on corporate finance, we delete financial insurance firms as they run specific businesses. The textiles、electric machinery and chemical and biotech industries together account for about one-third of the sample, while the remaining industries each makes up less than 9%.
Our initial descriptive statistics (Table 3) and graphics ( Fig. 1 (a-b) ) 3 show that the empirical distribution of the key corporate performance measure (ROE) is slightly skewed to the right, meaning that it has a long right tail.
Such departure from normality is also highly apparent in the kurtosis. These findings suggest that the use of least squares to estimate the conditional performance functions are likely to give coefficient estimates that are not representative of the overall performance distribution. 
Empirical Results
Here, we present our results. First we present the simple relationship between financial leverage and corporate performance across distribution. Then we present the complete specification and finally, we present figures that show the evolution of this relationship across the different quantiles of corporate performance distribution.
In Table 5 and Table 6 , we compare with a mean regression (ordinary least squares (OLS)) to find the hidden error in using this approach instead of ours. The first thing to note is that the mean coefficient is negative significantly in evaluating this relationship but a negative significantly relationship only occurs at the left hand side (from the 0.1 to the 0.5 quantiles) of the corporate performance distribution. Overall, the relationship between leverage and corporate performance in the multiple regression does not change when compared to the simple regression, which tends to confirm the analysis' robustness. To take one step ahead, Fig For more discussions about leverage effect, Table 7 show the effect of the debt ratio (i.e., financial leverage) on corporate performance (i.e., ROE) across quantiles (from the 0.05 to the 0.95 quantiles with an increment of 0.05 per quantile). The corresponding estimates with 95% confidence level are graphed in Figure 5 . First, the OLS estimate of the debt ratio is significantly negative at the 1% level. This result indicates that corporate performance will worse when debt ratio increases. However, as is shown in Table 7 , the relationship between the debt ratio and ROE derived from the QR indicates that the debt ratio has a significantly negative effect for firms in the left-hand side and middle-range ROE quantiles (from the 0.05 to the 0.6 quantiles). Moreover, this relationship becomes insignificant for firms in the right-hand side ROE quantiles (from the 0.65 to the 0.95 quantiles). As presented in the two right-hand columns of Table 7 , F-tests show the significant difference between slope estimates at theθ against ( ) θ − 1 quantiles across various quantiles at least the 5% level, except the one middle regions (from the 0.45 to the 0.55 quantiles).
The empirical results reported in Table 7 and graphed in Figure 5 show that the negative debt ratio-to-corporate performance relationship slowly increases as the ROE quantiles decrease. Based on the QR estimates of debt ratio from the 0.65 to the 0.95 quantiles, there is an insignificantly negative association between the debt ratio and a firm's ROE. However, this relationship becomes significantly negative from the 0.05 to the 0.60 quantiles. In brief, the negative effect of the financial leverage on corporate performance is especially apparent when firms confront low ROE conditions (for less profitable firms).
Finally, we have evaluated the differences of leverage effect among the industries as defined by the Taiwan Economic Journal classification. As is shown in Table 14 , we can see that the effect of leverage on corporate performance is significantly negative for most part of performance distribution when we refer to the Chemical & Biotech industry and Textiles industry.
Robustness tests
In order to examine the stability of the results outlined above, a number of additional tests have been carried out. In this section, we first discuss the lagged effect of leverage on corporate performance and later re-examine the quantile-varying relationship between financial leverage and corporate performance using alternative measures in order to assess whether the results reported in Table 7 are driven by model misspecifications or potential correlations with omitted variables.
A Lagged Effect of Financial Leverage
As an additional test of robustness, we wondered if financial leverage could have a lagged effect in corporate performance. For the purpose of bettering corporate performance, firms can use debt financing as a tool, even so this tool can only be brought some influence in the future periods. We show figures for the conditional effects and confidence intervals for leverage lagged 1-3 periods (three panels, Fig Then, we show a comparison of conditional effects for different lags (fourth panel, Fig. 7 (e)). Tables 8, Table 9 and Table 10 display leverage lagged effect for one, two and three period lag separately. The similar pattern for the effect of leverage in corporate performance is imposing. As a matter of fact, leverage seems to have a significantly negative impact for the left-hand side of the distribution of corporate performance.
Model Specification With Alternative Proxy for Financial Leverage
As is shown in Table 7 , we assess the financial leverage variable by taking total liabilities divided by total assets (LEV1). In this section, we employ one alternative proxy to measure this variable and re-check its influence on corporate performance. Following Fattouc et al. (2005), we divide long-term liabilities by total assets and name this proxy LLTA. To make use of this proxy to measure financial leverage also gives comparable statistics that are accordant what has been finished in the literature to examine research questions similar to those recounted in this study.
The effect of LLTA on corporate performance (ROE) across quantiles (from the 0.05 to the 0.95 quantiles with an increment of 0.05 per quantile) is offered in Table 11 . As reported in Table 11 , the LLTA has a significantly negative coefficient for lower ROE quantile (the 0.25 quantile) and higher ROE quantile (the 0.85 quantile), whereas this variable becomes insignificant for the extremely left-tail ROE quantiles (from the 0.05 to the 0.20 quantiles) , the mid-range ROE quantiles (from the 0.30 to the 0.80 quantiles) and the extremely right-tail ROE quantile (from the 0.90 to the 0.95 quantiles). The results of F-tests reported in the two right-hand columns of Table 11 show that differences across ROE quantiles are not significant at the 10% level. In conclusion, the link between financial leverage and corporate performance across various quantiles reported in this study is robust because the relationship is not driven by the alternative measure of financial leverage in the regression model.
Model Specification With Alternative Proxy for Corporate Performance
As is shown in Table 6 , we assess the corporate performance variable by taking ordinary income divided by total equity (ROE). In this section, we employ two alternative proxies to measure this variable and re-check the effect of leverage on corporate performance. Following Mashayekhi and Bazaz (2008) , we employ Return on asset (ROA) and Earnings per share (EPS) separately to measure corporate performance. The effect of leverage on ROA and EPS across quantiles are presented in Table 12 and Table 13 . As shown in Table 12 , the effect of leverage on ROA has a significantly positive coefficient for median quantile(the 0.5 quantile) of the ROA distribution. Similarly, as shown in Table 13 , the effect of leverage on EPS has a significantly positive coefficient for right-hand side of the EPS distribution(from the 0.5 to the 0.90 quantiles). Fig. 8 and Fig. 9 both provide the impact of leverage on corporate performance across quantiles with QR estimates with 95% confidence intervals versus OLS estimate.
Model Specification With Adding Control Variables
So as to appraise if the estimate parameters of using QR model might be biased as a result of a missing-variables issue, we now afford results obtained by covering several variables in our quantile regression model. Following Murphy et al. (1996) and Li and Hwang (2011), we count four liquidity ratios: current ratio (current assets divided by current liabilities), accounts receivable turnover ratio (net sales divided by average accounts receivable), inventory turnover ratio (cost of goods sold divided by average inventory) and total asset turnover ratio (net sales divided by total assets). We cover these liquidity-ratio variables to treat as control variables in our model.
We also accompany Nissim and Penman (2003) and Pae et al.(2005) by including the price-to-book (P/B) ratio in the model. Our quantile regression model has, in the aggregate, six explanatory variables and these five control variables. Using this model, we re-inspect the effect of financial leverage on corporate performance across quantiles. We use several figures to interpret the empirical results of this inspection. Figure 6 with Chart e of Figure 10 , Chart e of Figure 6 with Chart f of Figure 10 . In these contrasts, we find that the shapes of quantile-varying estimates for the six explanatory variables are robust with regard to the inclusion of five control variables. While adding these five control variables in the quantile regression specification slightly changes the parameter estimates, that is to say, it does not influence the construction of the quantile-varying link between firm size, financial leverage, R&D, asset tangibility, inventory, real gross profit growth rate and corporate performance showed in Figure 6 (a), Figure 5 and Figure 6 (b-e) separately. Lastly, the quantile-varying effects of the five control variables on corporate performance are insignificant.
Charts g, h, i, j and k of Figure 10 show that no regular form subsist for the quantile-varying estimates of the five control variables.
Conclusions
In order to re-examine the relationship between financial leverage and corporate performance, this paper employs quantile regression method and a balanced panel dataset of 323 Taiwanese publicly traded companies over the period of 2008-2012. The findings show that Ordinary Least Square(OLS) estimates are potentially misleading because they fail to capture how financial leverage shape corporate performance when focusing on the entire performance distribution.
Like OLS estimates, the quantile approach shows that financial leverage in general has statistically significant negative impact on corporate performance. Yet the quantile approach adds to the story by revealing that such an effect is conditional on the position the firm occupies in the performance distribution. Using quantile regression, this research finds that the negative effect of financial leverage on corporate performance is especially evident when considering the extreme lower quantile. For middle and upper performance firms, an additional financial leverage does not affect significantly the performance of the firms. The findings could have policy implications that debt financing is most effective for firms with the lowest corporate performance (the less profitable firms). In addition to debt financing, firm size, firm's R&D expenditure and fixed assets of firms all do not better corporate performance. However, firm's executive and manager might enhance real gross profit growth rate to improve corporate performance when firms are successful(in right-hand side ROE distribution). Furthermore, the corporate executive management might not change the inventory shares of firms to affect corporate performance.
This paper shows that the robust quantile regression method is quite useful for a better understanding of the impact of financial leverage on corporate performance in the context of Taiwanese publicly traded companies.
The conditional quantile regression estimator extends the classical least squares estimation of the conditional mean to a collection of models running for different quantile functions. Accordingly, it permits the effect of a regressor to differ at different points of the conditional dependent-variable distribution, allowing us to portray and test the relations between financial leverage and corporate performance for better and worse performers separately. Fig. 1 (a-f) give the histograms and the normal probability plots of the three proxies for corporate performance variables. These charts confirm that the data depart from normality and are slightly skewed. Notes：***,**, and * represent correlations that are statistically significant at 1%, 5% and 10% levels,respectively.
The numbers in parentheses are P-values.
Note：A constant and a full-set of year-dummies are introduced but not shown.
Bootstrapped SE (1000 reps) are shown in parentheses.
*** Stands for significant coefficient at 1% level; **at 5%; *at 10%. (Table 6 ). The value in the parenthesis denotes the p-value. ***Stands for significant coefficient at 1% level; ** at 5%; * at 10%. When the QR model is estimated, it employs a multiple regression approach that includes the six explanatory variables (SIZE, LEV1, RD, AT, INVENTORY and RGPGR) and year-dummies simultaneously. We employ the bootstrap method illustrated in Buchinsky(1995) to obtain estimates of the standard errors for the coefficients in QR method. The F-tests of the equality-of-slope parameters across various quantiles and the differences between slope estimates at the θ and (1-θ) quantiles are presented in the two right-hand columns of this table. Source: Table 6 Quantile 0 *** Stands for significant coefficient at 1% level; **at 5%; *at 10%.
QR Estimate
LEV1_1 represent the former lag 1 period variable of leverage (LEV1). Bootstrapped SE (1000 reps) are shown in parentheses.
*** Stands for significant coefficient at 1% level; **at 5%; *at 10%.
LEV1_2 represent the former lag 2 period variable of leverage (LEV1). Bootstrapped SE (1000 reps) are shown in parentheses.
LEV1_3 represent the former lag 3 period variable of leverage (LEV1). Table 8, Table 9 and Table 10 ). Comparison between marginal effects of different lags of leverage ( Fig. 7 (e) ). The value in the parenthesis denotes the p-value. ***Stands for significant coefficient at 1% level; ** at 5%; * at 10%. When the QR model is estimated, it employs a multiple regression approach that includes the six explanatory variables (SIZE, LLTA, RD, AT, INVENTORY and RGPGR) and year-dummies simultaneously. We employ the bootstrap method illustrated in Buchinsky(1995) to obtain estimates of the standard errors for the coefficients in QR method. The F-tests of the equality-of-slope parameters across various quantiles and the differences between slope estimates at the θ and (1-θ) quantiles are presented in the two right-hand columns of this (Table 13 ). Fig. 10 (a-k) The quantile-varying estimates with 95% confidence levels for the model of six key explanatory variables and five control variables with year-dummies variables. Bootstrapped SE (1000 reps) are shown in parentheses.
When the QR model is estimated, it employs a multiple regression approach that includes the six explanatory variables (SIZE, LLTA, RD, AT, INVENTORY and RGPGR) and year-dummies simultaneously.
We employ the bootstrap method illustrated in Buchinsky(1995) to obtain estimates of the standard errors for the coefficients in QR method.
